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(57) Abstract 

The invention relates to novel sulfonamide compounds of formula (I) having 5-HT7 receptor antagonist activity, processes for their 
preparation, to compositions containing mem and their use in the treatment of CNS and other disorders. 
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SULFONAM1DE DERIVATIVES AS 5-HT? RECEPTOR ANTAGONISTS 

This invention relates to novel sulfonamide compounds having 
pharmacological activity, processes for their preparation, to compositions containing 
them and to their use in the treatment of CNS and other disorders. 

WO 97/29097, WO 98/48681 and WO 97/49695 all disclose a series of 
sulfonamide derivatives that are 5-HT7 receptor antagonists and are useful in the 
treatment of various CNS diseases. Malleron et al (J. Med. ChenL, 1993, 36, 1 194- 
1 202) discloses a series of indole derivatives that are claimed to act as potent and 
selective serotonin uptake inhibitors. 

A structurally novel class of compounds has now been found which also 
possess 5-HT7 receptor antagonist activity. The present invention therefore provides, 
in a first aspect, a compound of formula (I) or a pharmaceutically acceptable salt 
thereof: 




wherein: 

Q is phenyl or thienyl; 

Rl is halogen, hydroxy, Ci^alkyl, CF 3 , OCF3 or Ci^alkoxy; 

misO, 1,2 or 3; 

R2isC M allcyl; 

X is nitrogen, carbon or CH, 

is a single bond when X is nitrogen or CH or 

is a double bond when X is carbon; 

D is a single bond, C=0, 0 or CH2 subject to the proviso that when X is nitrogen then 
D is not oxygen; 

P is phenyl, naphthyl, a 5 or 6 membered heteroaryl ring containing 1 to 3 
heteroatoms selected from oxygen, nitrogen and sulphur, or a benzofused heteroaryl 
ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur, 
r3 is Ci^alkyl optionally substituted by NR 4 R 5 , aryl, arylCi^aikyl, Ci-^alkoxy, 
C^alkylthio, cyano, hydroxy, nitro, halogen, CF3, C2F5, NR 4 R 5 , CONR 4 R 5 , 
NR 4 COR5, S(0)pNR4R5, CHO, OCF3, SCF3, CH 2 0R 6 , C0 2 R 6 or COR* where p 

1 
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WU .or 2 «d R 4 RS Md R6 _ ^ c , ^ ^ or ayici _ 
nisO, l,2or3. 

Rl is eith^n Q " ^ 3Cdm = 1 exam P'« moieties in which 

15 e,therafluoro ^ with a para relationship with respect to the sulfbZT 

rTZ Q / PhCnyI 3,1(1 m = 2 I"*— e ^Pl« delude those in which the 

R^oups are mdependently halogen or C , ^aikyl substituted at the 2, 3 orTf 
P^w.th^tothesulfona.nidelinlcage. When Q = phenyl and m = 3 
preferred examples include those in which the Rl groups are independenTh , 

5 and 5 posmons with respect to the sulfonamide linkage 

Pref^h, 8 p? IeCXan,P,eS ° f ^ ^ tacludeme ^ ethy,, isopropyl or n-butyl 
^WyR 2 isme m yJoriso P ro P yl^^ pyorn butyl. 

Preferably X is nitrogen or CH such that = is a sinol,. w 
preferably X is CH. »s a smgle bond. Most 

> Preferably D is a single bond. 

When P is a 5 or 6 membered heteroaryl ring suitable examples include 

^^^nzomsed heteroaryl ring suitable examples include urdoly, " 
ben^dazolyl, benzoxazolyl, benzothiazolyl, quinolinyl and isoquinolmyl The 
^^^slis^abovecanbelinkedtotherem^ 
arbon atom or, when present, a suitable nitrogen atom. It wU, be app^d 
however,** whenDisOthen the heteroaryl ring must be Hnxedto ZLofthe 
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molecule via a carbon atom. Preferably P is phenyl, naphthyl, pyrimidin-2-yl or is a 
benzofused heteroaryl ring selected from the group consisting of quinolin-4-yh 2-oxo- 
2,3<lihydrobenzimidazoM-yl, 2-oxo-2,3-dihydrobenzaxazol- 1 -yl, indol-3-yl, indol-2- 
yl, benzoxazol-2-yl, benzothiazol-2-yl and particularly benzimidazol-2-yl. 
5 When n is 1 , R 3 is preferably halogen (particularly fluorine or chlorine), a 

Ci-6alkyl optionally substituted by NR 4 R 5 (particularly methyl), hydroxy, CF3, Cj. 
galkoxy (particularly methoxy) or groups COR 6 or CO2R 6 in which R 6 is methyl. 
When n is 2 or 3 the groups R 3 may be the same or different Preferably n is 0 or 1. 

10 Particularly preferred compounds of the invention include: 

N^2<4^1if-Benzimida2ol-2-yl)-piperidin-l-yl)-ethyl)-3, N-dimethyl benzene 
sulfonamide, 

3, 4 DicWoro-N<2-(4-<l//-indolO-y^ 
sulfonamide, 
15 2,4,5-Trichloro-N-ethyl^ 
benzene sulfonamide, 
2,4,5-TricMon>-NK2W5^ 
isopropyl benzene sulfonamide, 

4-Cliloro-2,5-dimethyl-N-(2-(4-(5-fluoro- l/f-benzimidazol-2-yl)-piperidin- 1 -yl)- 
20 ethyl>N-isopropyl benzene sulfonamide, 
N^2<4Kl#-Benzimidazol-2^ 
benzene-sulfonamide, 

3, N-Dimethyl-N-(2-(4-(2-methyl-l//-indoI-3-yl)-3, 6 dihydro-2#-pyridin-l-yl)- 
ethyl)-benzene sulfonamide, 

25 4-Fluoro<N-(2-(4-(2-oxo-2,3-dity^ 
yl)-ethyl>benzene sulfonamide, 
2,3,4-TricMoro-NK2<4^5-flM 

methyl-benzene-sulfonamide, 

2,5-Dibromo-N-(2-(4-<5-fluoro- 1 //-benziinidazol-2-yl)-piperidin- 1 -yl)-ethyl-N- 
30 methyl-benzene-sulfonamide, 

2,4-DicMoro-N-(2K4<5-fluoro-l//-ben^ 
dimethyl-benzene-sulfonamide, 

4, 5-DicWoro-N<2W5-fluoro.l//-benzimidazol.2.yl)-piperi 
methyl-2-trifluoromethyl-benzenesulfonamide, 

35 2<:Moro^fluoro-NK2W5-fluoro-l^^ 
methyl-benzene-sulfonamide, 

N-(2-(4-( 1 //-Benzimidazol-2-yl)-piperazin- 1 -yl)-ethyl)-3,N-dimethyl benzene 
sulfonamide, 



3 
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or a pharmaceutical^ acceptable salt thereof 

5 belo^ PreferTed COmP ° UndS ° f invention include shown in Tables 1 - 



15 



20 



25 



30 



The compounds of the formula (I) can form acid addition salts with acids such 
as conventional pharmaceutical^ acr.pr.tahi,> e , ' SUCJl 

Fuonnaceuucaiiy acceptable acids, for example maleic, hydrochloric 

Compounds of formula a) may also form solvates such as hydrates, and the 

ZZ T^ forms ' ^ ref ^ toh ^^-^>o It 

the term compound of formula (I)' also includes these forms. 

fo™ . * fonnula (D are capable of existing in stereoisomeric 

Sir ^^^^--^-vendonextendstoeach^ 

^r^ ton ^ taf ^« ^different 
stereoisomer* forms may be separated one from the other by the usual methods or 

anygtven^mermaybeobtamedbystereospecificorasym^^ ^ 
invenuon also extends to any tautomeric forms and mixtures thereof. 

The present invention also provides a process for the preparation of a 
compound of formula (I) or a pharmaceutically acceptable salt thereof, which process 
comprises coupling a compound of formula (II): P 




35 



en) 

. , which Q R R2 ^ m m m ^ „ ^ ^ y 

a compound of formula (III): 8y pmm 
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Or"B""- 



HN ^ 

(HI) 

in which = , X, D, P, n and R 3 are as defined in formula (I); 
and optionally thereafter if appropriate: 
5 • removing any protecting groups; 

• forming a pharmaceutical^ acceptable salt. 

Suitable leaving groups Y include halogen (particularly chloro) and 
-OSCbAr groups such as tosylate. The reaction of a compounds of formulae (II) and 
1 0 (III) is preferably carried out in a solvent such as acetonitrile or dichloromethane 
optionally in the presence of sodium iodide and a base such as potassium carbonate. 

Those skilled in the art will appreciate that it may be necessary to protect 
certain groups. Suitable protecting groups and methods for their attachment and 
removal are conventional in the art of organic chemistry, such as those described in 
1 5 Greene T.W. 'Protective groups in organic synthesis 1 New York, Wiley ( 1 98 1 ). 

Compounds of formulae (II) and (III) are either commercially available or are 
prepared using methods described herein or analogous to known methods. 

Pharmaceutically acceptable salts may be prepared conventionally by 
reaction with the appropriate acid or acid derivative. 

20 

Compounds of formula (I) and their pharmaceutically acceptable salts have 
5-HT7 receptor antagonist activity and are believed to be of potential use for the 
treatment or prophylaxis of certain CNS disorders such as anxiety, depression, sleep 
disorders (including disturbances of Circadian rhythms), migraine, Parkinson's 
25 disease, schizophrenia, pain, appetite disorders and other indications such as 
inflammation, spastic colon, renal disorders, hypotension, cardiovascular shock, 
stroke, septic shock and gastrointestinal diseases such as IBS (irritable bowel 
syndrome). 

Thus the invention also provides a compound of formula (I) or a 
30 pharmaceutically acceptable salt or a solvate thereof, for use as a therapeutic 

substance, in particular in the treatment or prophylaxis of the above disorders. In 
particular the invention provides a compound of formula (I) or a pharmaceutically 
acceptable salt thereof or a solvate thereof for use in the treatment or prophylaxis of 
depression, migraine and/or sleep disorders. 
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In another aspect the invention provides the use of a compound of fonnula (I) 
or a pharrnaceutically acceptable salt or a solvate thereof, for the manufacture of a 
medicament for the treatment or prophylaxis of the above disorders. 

The invention further provides a method of treatment or prophylaxis of the 
above disorders, in rnammals including humans, which comprises administering to the 
sufferer a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt or a solvate thereof. 



15 



20 



30 



35 



The present invention also provides a pharmaceutical composition, which 
10 comprises a compound of fonnula (I) or a pharmaceutically acceptable salt thereof 
and a pharmaceutically acceptable carrier. 

A piiarrnaceutical composition of the invention, which may be prepared by 
admixture, suitably at ambient temperature and atmospheric pressure, is usually 
adapted for oral, parenteral or rectal administration and, as such, may be in the form 
of tablets, capsules, oral liquid preparations, powders, granules, lozenges 
reconstitute powders, injectable or infusable solutions or suspensions or 
suppositories. Orally administrable compositions are generally preferred. 

Tablets and capsules for oral adnumstnrion may be in unit dose form and 
may contain conventional excipients, such as binding agents, fillers, tabletfing' 
lubricants, ^integrants and acceptable wetting agents. The tablets may be coated 
according to methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily 
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry 
product for recordation with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents 
emulsifying agents, non-aqueous vehicles (which may include edible oils) ' 
preservatives, and, if desired, conventional flavourings or colourants. 

For parenteral administration, fluid unit dosage forms are prepared utilising a 
compound of the invention or pharmaceutically acceptable salt thereof and a sterile 
vehicle. The compound, depending on the vehicle and concentration used, can be 
either suspended or dissolved in the vehicle. In preparing solutions, the compound 
can be dissolved for injection and filter sterilised before filling into a suitable vial or 
ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic 
preservatives and buffering agents are dissolved in the vehicle. To enhance the 
stabihty, the composition can be frozen after filling into the vial and the water 
removed under vacuum. Parenteral suspensions are prepared in substantially the same 
manner, except that the compound is suspended in the vehicle instead of being 
dissolved, and sterilization cannot be accomplished by filtration. The compound can 
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be sterilised by exposure to ethylene oxide before suspension in a sterile vehicle. 
Advantageously, a surfactant or wetting agent is included in the composition to 
facilitate uniform distribution of the compound. 

The composition may contain from 0. 1% to 99% by weight, preferably from 
5 1 0 to 60% by weight, of the active material, depending on the method of 
administration. 

The dose of the compound used in the treatment of the aforementioned 
disorders will vary in the usual way with the seriousness of the disorders, the weight 
of the sufferer, and other similar factors. However, as a general guide suitable unit 
10 doses may be 0.05 to 1000 mg, more suitably 0.05 to 20.0 mg, for example 0.2 to 5 
mg; and such unit doses may be administered more than once a day, for example two 
or three a day, so that the total daily dosage is in the range of about 0.5 to 100 mg; and 
such therapy may extend for a number of weeks or months. 

When administered in accordance with the invention, no unacceptable 
1 5 toxicological effects are expected with the compounds of the invention. 

The following Descriptions and Examples illustrate the preparation of the 
compounds of the invention. 

20 Description 1 

Toluene-3-sulfonic acid 2-(methyl-(to!uene-3-suIfonyI)-amino)-eUiyI ester (Dl) 

To a solution of 2-methylaminoethanol (l.Og, 13mmol) and diisopropylethylamine 
(5.8ml, 33mmol) in dichloromethane (50ml) at room temperature was added 3- 
methylphenylsulfonyl chloride (5.6g, 29mmol). The solution was heated to reflux 
25 under argon for 1 2 hours then cooled and partitioned between saturated aqueous 

sodium bicarbonate and dichloromethane. The organic phase was dried over sodium 
sulfate and concentrated in vacuo. The residue was purified by silica gel 
chromatography to afford the title compound (2.5g, 50%). 

1H NMR (CDC1 3 ) 7.69 (2H, m), 7.55 (2H, m), 7.47 (2H, m), 7.40 (2H, m), 4.19 (2H, 
30 t, 5.6Hz), 3 .33 (2H, t, 5.6Hz), 2.78 (3H, s), 2.46 (3H, s), 2.43 (3H, s). 

Description 2 

4-FIuorobenzenesulfonic acid 2-((4-fluorobenzenesuIfonyl>methyl-amino)-ethyl 
ester (D2) 

35 The title compound was prepared from 2-methylamino ethanol and 4-fluorophenyl 
sulfonyl chloride using the method described in Description i. 
1H NMR (CDCI3) 7.96 (2H, m), 7.80 (2H, m), 7.26 (4H, m), 4.21 (2H, t, 5.6Hz), 3.34 
(2H, t. 5.6Hz), 2.79 (3H,s). 
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Description 3 

3,4-Dichlorobeiizenesulfoiiic acid 2^(3,4^ichlorobenzenesulfony0-methy^ 
amino)-ethyl ester (D3) 

5 The title compound was prepared from 2-methylamino ethanol and 3,4 dichlorophenyl 
sulfonyichloride using the method described in Description 1 . 

1HNMR(CDCI 3 ) 7.86(lH,m),7.80(lH,m),7.67-7.54(4H,m),4.19(lH m) 437 
(lH,m), 3.33 (2H,m), 2.83 (3H,s). ' ' 

10 Description 4 

2,43-Trichlorobenrenesulfonic acid 2-<methyl ^^trichlorobenzenesniw* . 
amino)-ethyl ester (D4) 

The tide compound was prepared from 2-methylamino ethanol and 2,4,5 
trichlorophenylsulfonylchloride using the method described in Description 1 
1HNMR (DMSO-d,) 8.11 (1H, s), 8.07 (1H, s), 8.05(1H, s), 7.82 (1H, s),4 15 (1H 
m), 3.71 (1H, m), 3.51 (2H, m), 2.89 (3H, s). 

Description 5 

2,4^-TrichIoro.N^thyI-N-(2.hydroxyethyi)-beiizene sulfonamide <D5) 
The tide compound was prepared from 2-ethylamino ethanol and 2,4,5 
trichlorophenylsulfonylchloride using the method described in Description 1 
1HNMR (CDClj) 8.20 (lH,.s), 7.63 (1H, s), 3.78 (2H, q, 5.5Hz), 3.49 (4H, m) 1 93 
(1H, 1,5.6Hz), 1.16 (3H,t, 7.1Hz). 

25 Description 6 

Methane snlfonic acid 2^ethyH2,4^trichloro^enzenesnIfonyI).amino) ethyl 
ester (D6) 

A solution of D5 (Ug, 3.6mmoI) and methanesulfonyl chloride (0.31mL, 4mmol) in 
tnethylamine (0.75mL, 5.4mmol) and dichloromethane (25mL) was stirred at room 
30 temperature for 4hrs. The reaction mixture was washed with saturated aqueous 

sodium bicarbonate, the organic phase dried over sodium sulfate and concentrated in 
vacuo to afford the tide compound which was used in subsequent preparations without 
further purification. MH+ 410/412/414/416. 

35 Description 7 

2,43-Trichloro-N-(2-chIoroethyl).N.isopropyl benzene sulfonamide (D7) 
The tide compound was prepared from 2-isopropylamino ethanol and 2,4,5 
trichlorophenylsulfonylchloride using the method described in Description 1. 

8 
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1HNMR (CDC13) 8.22 (1H, s), 7.63 (1H, s), 3.96 (1H, m), 3.61 (4H, m), 1.16 (6H, d, 
6.7Hz). 

Description 8 

5 4-Chloro 2,5-dimethylbenzenesuIfonic acid 2-(isopropyl -(4-chloro 2,5- 
dimethylbenzenesulfonyl) -amino)-ethyI ester (D8) 

The title compound was prepared from 2-isopropylamino ethanoi and 4-chloro 2,5- 
dimethylphenylsulfonylchloride using the method described in Description 1. 1H 
NMR (DMSO-<U 8.16 (1H, s), 8.1 1 (1H, s), 3.80 (2H, t, 5.6Hz), 3.60 (2H, t, 5.6Hz), 
10 2.90 (3H,s). 

Description 9 

23»4-Trichloro-N-(2-chIoroethyl)-N-methyl benzene sulfonamide (D9) 
The title compound was prepared from 2-methylamino ethanoi and 2,3,4 
1 5 trichlorophenylsulfonylchloride using the method described in Description 1 . 

Description 10 

2,5 Dibromo-N-(2-cMon>ethyl)-N-inethyl benzene sulfonamide (D10) 
The title compound was prepared from 2-methylamino ethanoi and 2,5 
20 dibromophenylsulfonylchloride using the method described in Description 1 . 

Description 11 

2,4 Dichloro 5-methyl-N-(2-chIoroethyI)-N-methyI benzene sulfonamide (Dll) 

The title compound was prepared from 2-methylamino ethanoi and 2,4-dichloro-5- 
25 methyl phenylsulfony Ichloride using the method described in Description 1 . 

Description 12 

43-Dichlor^N-{2-chloroethyl)-N-isopropyl-2-trifluoromethyl- 
benzenesulfonamide (D12) 

30 The title compound was prepared from 2-isopropylamino ethanoi and 4,5-dichloro-2- 
trifluoromethyl-phenylsulfonyl chloride. MH+ 398/390/392/394. 

Description 13 

2-Chloro-4-fluoro-N-(2-chloroethyl)-N-methyI benzene sulfonamide (D13) 
35 The title compound was prepared from 2-methylamino ethanoi and 2-chloroo-fluoro- 
phenylsulfonylchloride using the method described in Description 1 . 

Description 14 
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4-(I/r-Benziinidazol-2-yI)piperidine (D14) 

A mixture of 4-piperidine carboxylic acid (5.30g, 40mmol), U-diaminobcnzene 
(4.32g, 40mmol) and polyphosphoric acid (40g) were heated to 190°C for 14 hours 
Cooled, diluted with water (150ml) and basified with 50% KOH to pH 8. Solution 
5 cooled in an ice/salt bath to give a precipitate which was collected by filtration and 
washed with water. Solid dried in vacuo to afford the title compound (8 0g 100%) 
1HNMR (CDCI3) 7.48 (2H. m), 7.09 (2H, m), 3.04 (2H, m), 2.92 (2H, m{ 2.60 (2H 
m), 2.55 (1H, m), 1.95 (2H, m), 1.71 (2H t m). MH* 202. 

10. Description 15 

4^4-Methyl-ljy4>eiizimid^l-2-yl)piperidine(D15) 

The title compound was prepared from isonipecotic acid and 23 diamino toluene 

using the method described in Description 14. MH* 216. 

15 Description 16 

4-<5-Methyl 1H benzimidazol-2-yl)piperidine (D16) 

The title compound was prepared from isonipecotic acid and 3,4 diamino toluene 
using the method described in Description 14. MFT 216. 

20 Description 17 

4-<5-FIuoro 1# benzumdazoK-yQpiperidine (D17) 

The title compound was prepared from isonipecotic acid and 23 diamino 
fluorobenzene using the method described in Description 14. MH* 220. 

25 Description 18 

4-(5-Hydroxy W benzimidazol-2-yl)piperidine (D18) 

The title compound wasprepared from isonipecotic acid and 3,4 diamino anisole 
using the method described in Description 14. MH* 218. 

30 Description 19 

4-<BenzothiazoI-2-yl)piperidine (D19) 

The title compound was prepared from isonipecotic acid and 2.aminothiophenol 
using the method described in Description 14. MIT 219. 

35 Description 20 

4-<Benzoxazol-2-yl)piperidine (D20) 

The title compound was prepared from isonipecotic acid and 2-aminophenol using 
the method described in Description 14. MIT 203. 
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Description 21 

N^2^4-Benzylpipenizin-l-yI)^thyI)-3 t NHlimethyl benzene sulfonamide (D21) 

A solution of Dl (22g, 89mmol) and N-benzylpiperazine (15.7g, 89mmol) was heated 
5 to reflux in toluene for 96 hours. The reaction was cooled and concentrated in vacuo. 
The residue was partitioned between saturated aqueous sodium bicarbonate and 
dichloromethane. The organic phase was dried over sodium sulfate and concentrated 
in vacuo and the residue was purified by chromatography on silica gel to afford the 
title compound MIT 388. 

10 

Description 22 

3^-DimethyI-N^2-piperazin-l-yl-ethyl)-beiizene sulfonamide (D22) 
A solution of D21 (6g, 16mmol) in ethanol (50ml) and acetic acid (50ml) was 
hydrogenated over palladium on charcoal catalyst (600mg) for 72 hours. The catalyst 
1 5 was recovered by filtration, washed with ethanol and the combined organics 
concentrated in vacuo to afford the title compound. MKT 298. 

Description 23 

{2-[4KlH-BenzimidazoK-yI)-pipei^^ 
20 salt(D23) 

A mixture of 2-piperazin- 1 -y 1- 1 H-benzimidazole (0.7 g, 3.47 mmol), sodium iodide 
(0.79 g, 5.26 mmol), dry potassium carbonate (0.48 g, 3.5 mmol) and (2-chloro- 
ethyl>methyl-amine hydrochloride salt (0.46 g, 3.56 mmol) in dimethylformamide 
was heated at 100°C for 1H under argon. Afterwards, a further amount of dry 

25 potassium carbonate (0.48 g, 3.5 mmol) and i-chloro-2-(methyiamino)ethane (0.46 g, 
3.56 mmol) was added and the reaction mixture was heated at 100°C for another 4 h. 
The mixture was cooled to room temperature, the solid was filtered off, washed with 
dichloromethane. The combined filtrates were evaporated, the residue was partially 
dissolved in dichloromethane (70 ml), the solid was collected by filtration, washed 

30 with dichloromethane (2 xlO ml) and dried to give the product as an hydrochloride 
salt; yellowish solid (0.5 g, 49 %): MH+ = 260. 

Example 1 

35 NK2K4-(l^ L Benzimidazol-2-yl)-piperidin-l-yl)-ethyl)-3, N-dimethyl benzene 
sulfonamide (El) 

To a solution of Dl (192mg, O.Smmol) in acetonitrile was added D14 (lOOmg, 
0.5mmol), potassium carbonate (140mg, l.Ommol) and catalytic sodium iodide (5mg). 
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The reaction mixture was heated to reflux for 1 8 hours then cooled and concentrated 

Vacuo - After Partitioning between saturated aqueous sodium bicarbonate and 
dichloromethane the organic phase was dried over sodium sulfate and concentrated in 
vacuo. The residue was purified by chromatography on silica gel to afford the title 
compound (49mg, 24%). 

1H NMR (CDCh) 7.58 (3H, m), 7.38 (2H, m), 7.19 (2H, m) 3.15 (2K, t, 6.7Hz) 2 90 
(3H, m), 2.80 (3H, s), 2.56 (2H, t, 6.7Hz), 2.43 (3H, s). 2.15 (4H, m), 1.89 (2H m) 
MPT413 ^ - 



10 Examples E2 - 21 shown in Table 1 were prepared using a procedure similar to 
that described in example El using ToIuene-3-suIfonic acid 2-(methyl-<toluene-3- 
sulfonyO-amino^thyl ester (Dl) and a Substituted piperidine. 



15 



Table 1 



Example 


R 


MH+ 


E2 


i Phenyl 


373 


E3 


Benzyl 


i 387 


E4 


lff-Indol-3-vl 


412 


E5 


5-Merayl-ltf-indol-3-yl 


426 


E6 


5-Methoxy- 1 #-indol-3-yl 


442 


E7 


5-Carbomethoxy-l/«ndol.3-Yl 


470 


E8 


7-MethyM/Mndoi-3-yl 


426 


E9 | 


4-Methyl- l^-benzimidazol-2-yl 


427 


E10 


5-Memyl-l/f-beiizimidazol-2-yi 


427 


Ell 


5-Hydroxy-l#-beiizimidazol-2-yl 


429 


E12 


5-Fluoro-lff-benzimidazol-2-yl 


431 


E13 


Benzoxazol-2-yl 


414 


E14 


Benzothiazol-2-yl 


430 


E15 


Naphthalen-l-yl 


423 


E16 


Naphthalen-2-yl 


423 


E17 


5-ChIoro- 1 //-benzimidazol-2-yl 


447/449 


E18 


5-Fluoro-benzoxazol-2-yI T 


432 
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E19 


6-FIuoro-benzoxazol-2-yl 


432 


E20 


6-ChIoro, 5-fluoro- 1 //-benzimidazol-2-yl 


465/467 


E21 


l/Wndol-2-yl 


412 



Examples E22 - 25 shown in Table 2 were prepared using a procedure similar to 
that described in example El using 4-fluorobenzenesulfonic acid 2-((4- 
5 fluorobenzenesuifonyl)-methyl-amino)--ethyl ester (D2) and a 4-substituted 
piperidine. 

Table 2 




Example 


R 


MH+ 


E22 


Phenoxy 


393 


E23 


Benzoyl 


405 


E24 


2-oxo-2,3 dihydro benzimidazol-l-yl 


433 


E2S 


ltf-Indol-3-yl 


416 
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Example 26 

3, 4 Dichloro-NK2^4Kltf-m^ 
sulfonamide (E26) 

The title compound was prepared using the procedure described in Example 1 using 
1 5 3 ,4-dichIorobenzenesulfonic acid 2<(3,4^chlorobenzenesulfonyl)-methyUainino> 
ethyl ester (D3) and a 4-(l/f-mdol-3-yl)-piperidine. MH+ 467. 

Examples E27 and E28 shown in Table 3 were prepared using 2,4,5- 
20 Trichlorobenzene sulfonic acid 2-(methyI -(2,4,5-trichlorobenzenesulfonyl) - 
amino)-ethyl ester (D4) and a substituted piperidine. 

Table 3 



13 



WO 00/56712 



PCT/EPOO/02267 



10 



20 



Example 


R 


MH+ 


E27 


2-amino-benzoyl 


504/506/508/510 


E28 


4-(5-fluoro- 1 //-benzimidazol-2-yI) 


519/521/523/525 



Example 29 

2,43-TricUoro-N^toyK2K4K5-fluor^ 
ethyl)-benzene sulfonamide (E29) 

The title compound was prepared usind the procedure described in Example 1 using 
D6 and 4^5-fluoro-l/f-benziniidazol-2-yl)piperidine (D17). MH+ 533/535/537/539. 

Example 30 

2,4^TricMoi^N^4^5-fluor<>-ltf-be^ 
isopropyl benzene sulfonamide (E30) 
The title compound was prepared usind the procedure described in Example 1 using 
D7 and 4K5-fluoro-l^-benzimidazol-2-yl)pii)eridine (D17). MH+ 547/549/551/553. 

15 Example 31 

4^hloro-2^imemyl-NK2K4^5-fluor^ 
ethyl)-N-isopropyl benzene sulfonamide (E31) 

The title compound was prepared usind the procedure described in Example 1 using 
D8 and 4^5-fluoro-l/f-benziniid^l.2-yl)pii)eridinc (D17). MH+ 507/509. 



Example 32 

N^2K4KlMeimmidazo M -yI)-pipera^^ 
isopropyl-benzene-sulfonamide (E32) 

The tide compound was prepared using the procedure described in Example 1 using 
25 D7 and Hl^-benzinutol.2-yi)piperazme.MH+ 530/532/534/536. 

Example 33 

3, N-Dimethy|.NK2-(4-(2-methyI-l/r.uidol-3.yl)-3, 6 dmydro-2tf-pyridin-l-yl)- 
ethy!)-benzene sulfonamide (E33) 
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The title compound was prepared using the procedure described in Example 1 using 
toluene-3-sulfonic acid 2KmethyKtoluene-3-sulfonyl>amino)-ethyl ester (Dl) and 2- 
methyl-3^1^»6-tetrahydro-pyridin-4-yl)-l^ indole. MH+ 424. 

S Example 34 

4-FIuoro^K2W2M>xo-23H^^ 
pyridin-l-yl)-ethyl)-beiizene sulfonamide (JEM) 

The title compound was prepared using the procedure described in Example 1 using 
4-fluorobenzenesulfonic acid 2<(4-fluorobenzenesulfonyl)-methyl-amino)-ethyl ester 
10 (D2) and Kl,2,3,6-tetrahydro-pyridin-4-yl)-U-dihydro benzimidazol-2-one. MH+ 
431. 

Example 35 

23,4-TricMoi^N^2^4^5-fluonH^^ 
IS methyl-benzene-sulfonamide (E35) 

The title compound was prepared using the procedure described in Example 1 using 
2 > 3,4-Trichloro-N-(2-chloroethyi)-N-methyl benzene sulfonamide (D9) and 4-(5- 
fluoro l//ben2imidazol-2-yl)piperidine (D17). MH+ 519/521/523/525. 

20 Example 36 

2^Dibromo-N^2^4^S-fluon)-127-ben7im^ 
methyl-benzene-sulfonamide (E36) 

The title compound was prepared using the procedure described in Example 1 using 
2,5-Dibromo-N-<2-chloroediyl>N-methyl benzene sulfonamide (D10) and 4-(5-fluoro 
25 lHbenzimidazol-2-yl)piperidine (D17). MH+ 573/575/577. 

Example 37 

2,4-Dichloro-NK2^4K5^ 
dimethyl-benzene-suifonamide (E37) 
30 The title compound was prepared using the procedure described in Example 1 using 
2,4 dichloro-N-(2-chloroethyl)-N-methyl benzene sulfonamide (Dl 1) and 4-(5-fluoro 
l//benzimidazol-2-yl)piperidine (D17). MH+ 499/501/503. 

Example 38 
35 4,5-Dichlon>-NK2^4-(5-fl^^ 

methyl-2-trifluorometbyl-benzenesulfonamide (E38) 
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The titie compound was prepared using the procedure described in Example 1 using 
4,5^ichloro-N^Woroe%^^ 

(D12) and 4-(5-fluoro l^benzimidazol.2.yl)piperidine (D17). MH+ 581/583/585. 
5 Example 39 

N-methyl-benzene-sulfonamide(E39) 

The tide compound was prepared using the procedure described in Example 1 using 
2-chloro-4 fluoro-N-(2-chloroethyl)-N-methyI benzene sulfonamide (D13) and 4-(5- 
10 fluoro l/r"benzinntoI-2.yl)piperidine(D17).MH+ 469/470. 

Example 40 

NKH4Kl#-Beiizunidazol-2-yl^^ 
sulfonamide (E40) 

15 A solution of D22 (0.50g, 1.6mmol) and 2-chloro IH benzimidazoie (0.25g, 1.6mmol) 
in toluene were heated at reflux for 14 hours. On cooling, the solvent was removed in 
vacuo and the residue partitioned between saturated aqueous sodium bicarbonate and 
dichloromethane. The organics were dried over sodium sulfate and concentrated in 
vacuo. The residue was purified by chromatography on silica gel to afford the tide 

20 compound (1 50mg, 22%) MH+ 414. 

Examples E41 - 47 shown in Table 4 were prepared using the procedure similar 
to that described in example El using Toluene-3-sulfonic acid 2-(methyl- 
(toluene-3-sulfonyl)-amino)-ethyl ester (Dl) and a N-substftuted piperazine. 



Table 4 



R MH+ 

408/410 



Example 


R 


MH+ 


E41 


2-Chiorophenyl 


408/410 


E42 


3-Trifluoromethylphenyl 


442 


E43 


Pyrimidin-2-yl 


376 


E44 


5-Ethylpyrimidin-2-yi 


404 


E45 


6-Chlorobenzothiazol-2-yl 


465/467 
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E46 


Benzoxazol-2-yl 


415 


E47 


6-Chloroquinolin-4-yl 


460 



Example 48 

N-2^1#-BeimmidazoI-2-y^ 
benzenesulfonamide (E48) 
5 The title compound was prepared using the procedure described on Example 1 using 
2,4,5-Trichlorobenzenesulfonic acid 2-(methyl -(2,4,5-trichlorobenzenesulfonyl) - 
amino)-ethyl ester (D4) and l-(l//benzimidazol-2-yl) piperazine. MH+ 
502/504/506/508. 

10 Example 49 

2,4^TrichIoro-N-(2-<4-(5-fluoro-^^^ 
methyl benzene sulfonamide (E49) 

The title compound was prepared using the procedure described in Example 1 using 
2,4,5-Trichlorobenzenesulfonic acid 2-(methyl -(2,4,5-trichlorobenzenesulfonyl) - 
1 5 amino)-ethyl ester (D4) and 1 -(5-fluoro- \H benzimidazol-2-yl) piperazine. MH+ 
520/522/524/526. 

Example 50 

4-Fluoro-N^2-(4^2-methoxyphenyl^ 
20 sulfonamide (E50) 

The title compound was prepared using the procedure described in Example 1 using 
4-fluorobenzenesulfonic acid 2-((4-fluorobenzenesulfonyl>methyl-amino)-ethyl ester 
(D2) and 4-(2-methoxyphenyl)-piperazine. MH+ 408. 

25 Example 51 

Aq2-l4^1#-Benzimidazo^ 
benzenesulfonamide (E51) 

A mixture of 2,4-dichloro-5-methylbenzenesulphonyl chloride (81 mg, 0.31 mmol), 
{2-[4-(l//-Benzimidazol-2-yl)-piperazin-l-yl]-ethyl}-methyl-amm 
30 salt (D23) (80 mg, 0.3 1 mmol) and pyridine (0.5 ml) in dry dichloromethane (5 ml) 
was stirred at room temperature for 1 7h. The mixture was then diluted with 
dichloromethane (30 ml), washed with aqueous sodium bicarbonate (1x10ml) and 
dried.(MgSC>4). The solvent was evaporated and the residue was co-evaporated with 
toluene (5 ml). Column chromatography of the residue (eluting with methanol- 
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dichloromethane gradient) gave the product as a yellowish solid (25 mg, 17%)- MS- 
m/z (MH+) =■ 482. 



5 



Examples E52 - 58 shown in Table 5 were prepared nsing a procedure similar to 
that described in example E51 using D23 and a substituted aromatic sulfoayi 
chloride 



Table 5 



Example 
E52 



Ar 



E53 
E54 


2,4 dichloro 5-methylphenvl 
4-bronio 2,5 difluorophenyl 


518/520/522 
482/484/486 
514/516 


ESS 
E56 


5-chloro 2-methoxyphenvl 
2-ethyl 4-bromophenyl 


464/466 
5067508 


E57 


4-bromo 2-trifluoromethoxyphenyl 


562/564 


E58 


2-chloro 4-fluorophenyl 


452/454 



MH+ 



Pharmacological Testing 

[ 3 H]-5-Carboxamidotryptami n e binding to human 5-HT 7 receptor clones 
expressed in 293 cells in vitro. 



< affinity of the compounds of this invention for the 5-HT 7 receptor binding site 
be determined by methods described in WO 97/29097. All compounds tested 
a pKi m the range 6.2 - 9.0. Examples E28 - 3 1, E37 and E38 had a pKi > 8 5 
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Claims: 



15 



20 



25 



1 . A compound of formula (I) or a pharmaceutical^ acceptable salt 

thereof: 



wherein: 

Q is phenyl or thienyl; 

Rl is halogen, hydroxy, Ci^alkyl, CF 3 , OCF3 or C^alkoxy; 

mis 0, 1,2 or 3; 

R 2 isCi^alkyl; 

X is nitrogen, carbon or CH, 

is a single bond when X is nitrogen or CH or 

is a double bond when X is carbon, 

D is a single bond, C=O f O or CH2 subject to the proviso that when X is nitrogen then 
D is not oxygen; 

P is phenyl, naphthyl, a 5 or 6 membered heteroaryl ring containing 1 to 3 
heteroatoms selected from oxygen, nitrogen and sulphur, or a benzofused heteroaryl 
ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur, 
R 3 is Ci^alkyl optionally substituted by NR 4 R 5 , aryl, arylC^alkyl, C^galkoxy, 
C!^alkylthio, cyano, hydroxy, nitro, halogen, CF3, C 2 F 5 , NR 4 R 5 , CONR 4 R5, 
NR 4 COR 5 , S(0)pNR 4 R 5 , CHO, OCF3, SCF3, CH2OR6 CO2R6 or COR* where p 
is 0, 1 or 2 and R 4 , R 5 and R 6 are independently hydrogen, Cj^alkyl, aryl or arylCi. 




(I) 



galkyi; 

nis 0, 1,2 or 3. 



2. 



A compound according to claim 1 in which Q is phenyl. 



3. 

or isopropyl. 



A compound according to claim 1 or claim 2 in which R 2 is methyl 



35 



4. A compound according to any one of the preceding claims in which 
X is nitrogen or a CH group. 
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5. A compound according to any one of the preceding claims in which 
P is benzimidazol-2-yl. 

5 6. A compound according to claim 1 which is 

N^2-(4-(l tf-Benamidazo^^ N-dimethyl benzene 

sulfonamide, 

3, 4 DicMon>-NK2^^ 

sulfonamide, 
10 2A5-TricMoro-N^ftyK 

benzene sulfonamide, 

2A5-Tricwon>-N^2^ 

isopropyl benzene sulfonamide, 

4-Chloro-2,5-dimethyl-N^^ 
15 ethyl)-N-isopropyl benzene sulfonamide, 

N^Wltf-Benzimi^^ 

benzene-suifonamide, 

3, N-Dime%l-N<2-(4^ 6 dihydro-2i/-pyridin.l.yl> 

ethyl)-benzene sulfonamide, 

20 4.FIuoio-(N-<2^^ 3,6-dihydro.2^pyridin.U 

yl>ethyl)-benzene sulfonamide, 

2,3,4-TricMoro-N-(2-(4-^ 

methyl-benzene-sulfonamide, 

2>Dibromo-N-(2-(4-(5-fluo^ 
25 methyl-benzene-sulfonamide, 

2.4- DicMoro-N-(2-^ 
dimethyl-benzene-sulfbnamide, 

4. 5- DicWon>-N-(2-(4-(5-fl^ 

methyl-2-trifluoromethyl-benzenesulfonamide, 
30 2-Chloro^ftoo^ 

methyl-benzene-sulfonamide, 

N-(2-(4-(l^Benzim^ 

sulfonamide, 

N -2K4K1#-Benzimid^ 
benzenesulfonamide, 

2,4,5-TricWoro-N-(2-(4-(5-fluoro-l//-benzimidazol-2-y 
methyl benzene sulfonamide, 
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4-Fluoro-NK2W2-methoxypheny^^ 
sulfonamide 

{2-[4-( 1 /f-Benzimidazol-2-y l)-piperazin- 1 -y l]-ethyl } -2,4-dichloro-5^V-dimethy 1- 
benzenesulfonamide 
5 or a pharmaceutically acceptable salt thereof 

7. A process for the preparation of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof, which process comprises coupling a 
compound of formula (II): 



10 




in which Q, R*,R 2 and mare as defined in formula (I) and Y is a leaving group with 
a compound of formula (HI): 

15 

OH) 

in which =,X,D, P, n and R 3 are as defined in formula (I); 
and optionally thereafter if appropriate: 
• removing any protecting groups; 
20 • forming a pharmaceutically acceptable salt 

8. A compound according to any one of claims 1 to 6 for use in 

therapy. 

25 9. A compound according to any one of claims 1 to 6 for use in the 

treatment of CNS disorders. 

1 0. A pharmaceutical composition which comprises a compound 
according to any one of claims 1 to 6 and a pharmaceutically acceptable carrier or 
30 excipient. 
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